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(54) VACUUM PROCESSING SYSTEM 

(57)Abstract: 

PURPOSE: To provide a vacuum processing system 
having high degree of freedom in the layout of vacuum 
processing chamber and cassette chamber in which 
scattering of particles is restrained at the time of driving 
a transfer means. 

CONSTITUTION: A transfer means 5 comprising a multi- 
joint arm equipped with three transfer arms 51-53 
rotatable independently in the horizontal direction is 
disposed in a transfer chamber 2 of low pressure 
atmosphere. Consequently, a cubic transfer chamber 2 
can be employed while being surrounded by vacuum 
processing chambers 4A-4C and cassette chambers 3A, 
3B. The transfer chamber 2 is evacuated through the 
arm at the bearing part of multi-joint arm and through 
the lower case part of the transfer chamber 2 while 
feeding inert gas therein thus restraining the scattering 
of particles from the bearing part. 
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61 m&m 

65— 
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iztwmm ) ftitmrn i 7 &® 2 ©sijek: ct zmmtonm 

[»tf H ] ¥fiR 11^(1999) 8^60 



[&H»*} #W7-1 22 6 1 8 
IAMB] W-tiZlSf- ( 1 9 95) 5^1 2B 

imm^m) &wb*f&«7— 1227 

[Hi8»-fH 2 87 5 43 

H01L 20/68 
21/02 

[F I ] 

HOUL 21/68 A 
21/02 2 



C^ttf8iE»] 

[tStllB ] ¥fiSl 0^7^60 
[#*HBIE 1 ) 

[*l!jE***«g£] 

[flliEA«] 

4. 

2SM4, 

OTiBJ&g^KJ&WAP*/?- orawKKSStts *ifc«&© 
Jt£MSM4. 

mEmmmracmi bnz sol iz-om^isj 

«:ll«j;*tt£4>&< 4 fel*©Zr^i2A^iJIMM 
«ar-A ^fl|A. WIB?«JI£^a ( Jt£*Ml«-c 

* * o t a 4 c 4 =& «ft 4 -r S K^MHilg. 
[ it*JI 2 J 4>fc < 4 <b 2 <I©X£*fiJI^©ffimAP 

4*«»4-*-SIIWaB 1 ©3t£Mfflg=g. 

lWM4!RjMS4©|l|tCRW 6 ft TO 3 C 4 ^q#^t 4 T S 
8IW01 1 * fctt 2 ©£2g#yiJSB. 

[ it^i 4 ] ws.mm» 4 $ ft zfmm&omgm 

4, 

cotesstcJRtHAP*^ urswtcsajfcs tifcWtH 
£S4. 

«WB«a63S«:*UAP*/M^r«««:«ttS ft/cj*$<© 
X£*ffiffiM4, 

-it i- 



JftjM#K4. 
-*S|34. 

l r a s c t 4 -r s js^Miigsg. 

T-A ©weiSgP©W^^SB©l^5P^ T-A |^^L.rf(r 
IBdr - zMpwcmm 3 #S IS§ 4 . 

t/t ft £ C 4 &&®. 4 T -5. 11339 4 © J(£MS§S 

So 

[fl*^6] TS©ZjrA©H86*i©WSWS|5SCXRI 
©^©fUStf-SBCc^ tr u >^i/-wgwr, SSiM^rt 
4 ^ -^gprts^K? is§ 4 ©p a i 

4 -T *IS*^ 4 * /ctt 5 ©X2jCIgg„ 

-A©@afr&©ffrgwgBg /c«KgpSP©aswgp^ *e> ^ 
£»3|sb 4 . 5 * fc« 6 ©*2gMiii^g 0 
Co o o i ] 

[0002] 

ttHctt, x?^>^ J&JBI&iII, Tvis^if, R&XJt 
v*<)> if fx 4'S * ©§Sg#* D . * /c£SS© £ -Y 7' 4 



«F0B¥7- 1 22 6 1 8 



[0 0 0 3 ] 0 6ttC©J: V«c^«&7jr$-mt>& , 3. it 
>Bg«BfcMsM£&eE*lfta&7---A 1 1 SHtAfclfciSI 1 
2 tC»»©H2««£ 1 3&Cf*-te» hSU*. $3* 
t-ai i©@*Eiti^{c>sfLr)KWt«;K:Si^b-c^to 

£WtB2 5tfcJRIfll/fc9x^27-tz» h 1 0£#-lz-;< h 
ii 4rt»c*AU c©4i*«EUfcajRSSr-Ai l 
tCfc^X^-fey h i ort©^x^^i«^^Mffi^ 
l 3rt{tjR3iU Wi.lffiM»lSi 31^-c^Tbr 

[0 0 04] C©«fc9ft*Brai. I^lIiD-K 

ci » *^£* 1 *t i -emmtzm-ir^kb^x. «tfc©Jt 
5&c«j£u 1 ^©^x^Kotira^s^tf^Ltf. 

[0005]. 

[^Hja#fl?fct,<fc5£-t&sss] ic^tfsr-Aii 
tf^-fe? h^JSaiT-A©aK*^«:*furScS*K{c 

ttf KX^-XTfc^t, ffe©£Ue*I5SrrSC£B 

*>e>-rfttf> »3ir-A©*a{t«:aT-c^-&fiHc«^ 
^-xWtcB&g^At&y 5» h ft:. 
[0006] *fc8Kair-Att@(E-r-5«Js-c**fc 

«>. SS^I^©JKg|5«:ilKlft©WSW*s^i>5:«3, flag 

/<:*>©■?£> 9. ^©awtt, Jt28m£-t>@8tt«g© 

12g©U^T^ h©fifi&**** < , ^^-x^©a 
t»*2«Hllgt*B^-r C £ tc*> £„ 

[0008] *»^©fl&©aw«. SEgi^isni, 
t^jm*. & c i ©-e * &n^imm.*mm- acttc 

[0009] 

Sfc*>©#Kl »«JH 1 ©»«HB. «E 
«H«iStiS«af«Jfi©aKSSi. C©J8SS2Btc«W 

-a 2- 



^£. ffimwmmmcmv%ti&t*ii£&*i<ktLLX7i< 

¥-?5mc®m$tl2>'Mj:< £&> 3:£©7-A.J:«3%.g>^ 

[0010] »*«2©»9I». ItsjaBl *fctt 2 ©» 
HJUC*rt,»T. 4>&< £ fe 2 ffl©*2*aS^©»W-AP 
B. JftSIS©— 2Jtc?QorgtK:^-riB?tJ3nmsc 
££#&£•*-*. 

[0 0 1 1 ] l»#JB3©»im«. n^91 S£fc«2©IB 
Sfci&©1*»©SFS««S«:j: »)1«fiR3ti4 £^tcA» 
[0012] lt^4©#feBjB. M^qri *fc»2©ji 

Kccfc^T. «ff#Hm£$n^.»«i«^©«ejM^£. 

£^£. «HB!fta636{Cj|«BAP*^-b-Cj(HIS«:«|»3n 

fca»©stffi«aBg£. wiaaKssrtKRweti. ma 

©*¥#ffltc|gibe&&IIK8*S£. c©«SS*®©IB 
fcJRttTS £&Ce!B&?&©SIM©fft3ttas 

Lxft&mmmsm&m.pitciSkmT z> «t 5 . #>o 

*3WM £ BaiEKEIii 3n-C»fiXSn/cir-xg|5£, « 

[001 3.] sg^aa5©#fe?9B. m^mA<DmR^.^ 
»w«^ftar-A ^>jL. 7-A ©wisaB©wg^» 
®gi88£, c©y-xgprt^jc^gfmr^>/c!*©^sf 

[0014] g«30S 6 ©#£HJ3B. IS*^4 S fcB 5 ©#£ 

ifiKfc^t, Tig© 7-A ©iami©wg^aE6utwg 
as©**swaiJ(c 5 f y >xv-;i/4s»t, £ 

T- TMttJkVWS IBS £ ©H^->-JUT 3 C £ *«« £ 
[0015] If *JB 7 ©%BJ«, ft5j?Jl4 . 5 S fctt 6 

commix . iKassrtK^gtt^^ 
©^*stt^ttne»*«*. 4>tt < £ fcaa&*®©SKis 

b. c ©^rgtt ^T^© 7 - A ©BttW©W»^» 

* tc e. *• - *#©f«3BP£ih 4^ l 

[0016] 

ft©lftj£fl88 ; &T-A©x ha-^fgffl-c$>nBgS(c 

iijR-ct 3« ^o-c*^as©*gmAP^^<isc^ 
(i$stsss©atm AP©isi * £ t-a £ ©{aaea 

^©fiift^^ti©^ 0H^.BJSft^S©— aic?&o-c 
Jt^MaS<©JStt5AP€:«{C^SC£t>-C#. X-x- 
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[0017] »#^4<D^wcj;n«, mm^momm 
* w»* - * gprt £/r u r *^gfm-r £ c £ k <£ o w 

[0018] 

*0S2(Cffl-ot 2<I©^x^<D}MiAP3 1 , 3 1*5 

amacmm 3 n r** 9 , ^x^t^hc $ ft £ 
AP3 i % 3 r«r^L/r!RSSS2«:«mfK:««s*iri* 
[0019] BulB^x^^-fe^ h (J^T^CC^iz^ hi 

3#w* *ytj6»tct»fjei«3 4**aa»stiTc» 

4 a^Rtf ^#>:/(cSI*3ftTC»S. 

[0020] Mcciwe»ass2 «#©«a«:»o 

T2fl©*x^<D»UAP4 1 , 4 1 JWBBfcT&sRSft 
T&O, Ctl6aWJAP4 1, 4 1 Sr/rbT 2<l(DS?g 

g&as3ftri>5 0 *fcc<z>wra\ 3»as^2c[»siafflfJtc 

t*^&S^4 C***{tiAP4 1 *^LT*Wfc«HS 
ntt^. 4fc*-fe9hf3A, 3 BCD&f$fcBAP3 
1 > SCXKS»fflS4A'-4C©««fflAP«:tt. 

[0 02 1 ] IJSBH^1S4A (4B, 4C) CCtt, 
H3«:^rJ:5«:i»-42 7 r *«:«tffl-rST»fllS4 2, ± 
»«S4 3 3WRW€>tiSi*«:«ax/X«|&«4 4 SO' 
S^«4 5#«tt3ftTl>4. ±««S4 3<D±*«:. 

3ftTRW6ftTfeo, c<D*cc«K^a^4 a (4 
b v 4C) rtccaw^jas-ri^^*^ b4iRimm 

Wmfi±m<D~?!?*v H4 8W j e-*4 0r|gHE3ti* 
<fc5fcER3ftTV4. 
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[0 0 2 2 ] MfBSR^2rttCtt, WE* -fear h^3 
A, 3 BSO^®Ii4 A^4CIBT?£x^W*IB» 

-r*3ft»o!iaj*R5*jRtf6nrir»*. fMaatis^R 

5tt, ^^^LT7K I l I ^f^^[p]ibgn^ 3^:CDT-A 
5 1, 5 2, 5 3grfl|jLte »WiBa3liaS7-A ctQtt 
0, TRg) 7-A5 l tt. H4Cc^"TJ:9«:t6aiS<DT 
8WCRW 6 ftfcigffijgp 6 J: 0 f#0' 5 Htttt 6 1 6C ffi 0 
W6hr^a. ^S2CDJSBSPtc«, r-A5 i cpffi 

7 > ^gp 6 2 ^flUEJEfflWCCM- 0 r*Ka«ECCR» 6ft 

[0 0 2 3 ] huE7 7 >^SP6 2 ©**8UK:«T^»J«: 
f#CX4niBSB6 3*SJBSESft, C<DRliggP6 3 0f*3i£<h 
HUM 6 1 ±<Z>«Kctt % (***»B4*yh§83ftri* 

S/chJE^-7>^SB6 2©T*fflfRtt % 5lS*fj£<D 
nW«;©^-XSB6 5?WR»3#tt6ft, ^r-*gP6 5|*3 
©ffilHtt J t »ttfc:KIII 3 ft T t, > £. 

[0 0 24] IulE|g»igI56 tt. fjfffB 3:ftg>T-A 5 1 - 

5 3**^S4fiLrlB86-r4/c«>©Htt«i (BKHrt*) 

**RW6ftrt»*. tit±aagtfag) zr^ 5 2 % 

5 3C0IHtc«, ±Ror£A5 3*Htt31*Siatt«i5 
3 aRCfl»*W»5 3 b#RW6ftS *RRtf 
TR<P 7-A 5 1 1 5 2<DfflOC«, ±R<P 7-A 5 3 A3 
(H^r) ^rrtJgL/c, »R<P 7-A 5 2& 
mtt^#^lilttl65 2 a&cmtV*5 2 ba&WWSft 
^@RCTFI8co r-A 5 K 5 2©rtfflJK:«, 

iga&SB6 g>iB8j?^<fc ijaagfao r- a 5 2,53 

aWftSE 1/ r IKK) 3 ft S <t 5 tc-c Jl/ h ^- »J ft <!: <D{£ji 
W»3Wtt*ii*ftrii4tft«:, H0ff<DHS»95 2 
b, 5 3 b-C^U/c^N'-T*^ ^Jl/%K§|-r4/c»©iR 
9 IBS (^DMt^r) 5 4jWB«3ft % CCOK5ISS54 

[0 0 2 5 ] mffE^-^gP6 5 ^cti v gfM^3 6 

sft. c<D8mm36te. *w7V2*Ai,xmsttgt 

SeoT^;U^V2*BB< <b, ^-^WBSOrtWffilBW 
*^Sf»3ft, CftCCJ:04M*«W»8 4 1 5 2 b. 5 
3 b-C^Lfc^-f - -f ^ 8 5(DrtBU3gPa 
t^l/"C»*«3 8rt»c»HI3ftSciia:*. M^ctu 
4 <ttKJlS2 rtiomcctt^ tr y >^ (a 
K) ^-Jl/**»flt3ftTC»*. !P«ianM6 4d:P]mV 

5Ccflt^3ftn^ B 

[0 0 2 6 ] «FE±a<P T-A 5 3©«5x^fiS*8BCc 
mtf^x^*$SUTfi8»-C#4 3fflBr©fiai 

7^^JiJ:i3tt*5eB»5 5*«RW6ftT*j0 1 CO 
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fti>. 

[0 027 ] ffiizMMM2 wzmmm 2 1 ^a^nt 

is*) . c©#«*2 1 tt/^u^v 3*^-lt«IIB*^# 
>7*3 5CCg&&3ftTC>S. S/cltriBJf8M^2rtiC«, 

B$tttC«a*Sfc*©#|$S:fiEft7N'9 7 r X 
f-y2 2i, >i7x;v©:t 'Jxyf-y 3>775 h 

lRWa2#JH). C ©ttB^fotfBM* 7 tt. X. Y, 

zs^e^iniK^iiinitii&ia^f— ^7 1. s^i 
^©®*a$*#^(cftfflT.s»ft}te»7 2 

[0 02 8] S/cmrlBlKi*M2 rt(CW. El 1 Rtf H2 (C 
33ftt#;*«tett2 3 tmt£TSt<D T-/* 5 1 ©UK)* 

tmijxmz'g 2 3 ©sMMi*M*.t* &m*fx{*tm 2 

[0 02 9 ] *(C±je8»WOfPfli«:oC>Tjfi^S. % 

b ^ji>-7G*mcxmmw.2Rvm&mmm.4: a 

mm <ffl3l*«5) fctt. ^U^V2*|IC>"C*SjJ«>^ 
3 5(CJ:»3SPai«3 6*rt-OT4r-*»6 5rt*«SSP 

1 *>6©^88tC*n^--C, 0e$i6 1 4-»-Jr 
-XgP6 5H#**3 6©J13&. &tfiK3*85©RI8B 
»©(*SWW5 2b. 5 3 b-»»3ISS5 4 — Jr— ^SB6 

5-gfm«3 eommvvmztiz. ?bxm.mm2ft 

*»*4a*«E3hfcft^l/^V 2 5rB3D, -e©t£ttgf 
£Vff2 1 SrjIDT#!l;U£5 0~900mTor r ©X3£ 

[003 0 ] — ~Ht>*> v M83 A. 3B©^3 2£P3 

T©*>-fe 9 h C££x^W#*¥«Cft£gS&tMfl;U;t— 
imtl-bv H3A (iAi*-fef M3A) P\<D¥m. 
mi 3 3 ±tefij A tf*'* u - * fc J: g t&af 5i*c, 
ftfc£©# -fe H3 B (J8tti/B#-te9 hS3 B) rt«c£ 
©*r-te9 f-C£ISab, S3 2*Hi;-C*i2 5; h^3 
A . 3 BF*3 £J£j£M 2F*3<t|SJ D?l£©X£g $ ~C Jt££ 
M0/cf£. *fe>H3A. 3 B©y- h/<;U^G=SrgB 
<. ^C»-r«at#a5<P 7-A 5 l*i^ttiAP3 l&ft 
LXt/.^v h^3A©#-te? hCF^CjiAU ^x/vW 
t ©»£#H*«M» 3 3 *IB*tofc»T3 

■cat* hc*»e> itsc-^>-5x^W3{pe,lRfflsn.' ?x 



^Wtt. 7 - A 5 3 ©^§|?©^SP© 3 ^©ggitagB 5 
4KJ:9ffif3;*ft£. 

[0 03 1 ] T-A 5 3tt*-fey bCfrtb&VMitcV 
i^W*tfcB^totMW»7 ©laHS*?— 1?7 l±tCf8B 
L/"C, m«&^8B7 2K:<fcip9xMW©ja»£tfctii 
U ^•©M^Cfci-^#|5|$£^7 : --y7 1 itt^L/r 1 ? 
x^W©tf 'J 7 7©|p)#RO'cti^©fifg^*D-l±^tf 5. 
^i>TC©^x^w£^^&5tc«fc9JmtiAP4 1* 

/My-cmii*igMa^4Art{cjsaA-rs„ h^ms^ 

4AI*n?«. ■tHH^d?4 2{Cffi*^toSnfc0^Uftl<> 

^■m^>onmw^ffox^s./^v-byn4: 2±K 
tsa;*ft. tnzT'^ 4 2Rv±$$mm4 3 p^oss^^m 

^tvi/* 9 h 4 7©fiB*§£©x*.>]/^-{c«fc»)ff6tt 

[0 03 2 ] *-fey hCft©^x/->WW:. ±$©,±5 ft 
tfi3lxeK:J:t)mtf#K3SA!iSS3 A~3 CK.ftm$ 

ifcfiOij-tv H3B<D*t^ I- C|*jK:§:Wig$ftS 

*s, ^ccsassns^^^x^wtt. X£®ii^3a~ 
[0033] *:Lxmm^m5*mtib2tix^i>miz* 

)l>-7V2*m>X>r-X$ll6 5|*g*A^j»^Lr|!Ea© 
±5(CttSWSB6 4. 5 2 b. 5 3 b J; *3 (R3IT St* 

fowm-tz. co* : <m*fxmte&2 4amm^m5 

©lsIiEtti6 i©±73^ifi«:*s/cfe. mrie^***^tt^ 
tUT«lS^aJ6 4 > 5 2 b. 5 3 b «fc 0 gtiS©igSS-C 
y-XSP6 5F*3tCiStljAtf„ 

[0 0 3 4] ±^©^Jfe{?dK:J:n«. JSS^2F , 3(C > S 
^aAlL--C7K¥-(C^g&a&ft3^© 7-A 5 1-53?; 

i » * fc» . aein^© 5 ©7j<¥^© <t f§ * s a 

t<. 7W>5 1~5 3 x^©a£Mg8§J&7- 
A©x ha-^ffiHrt-cabtiliaStcSJRr*-?). fifo 
r*2»aS4A~4C©**©IRaAD4 lRO**Hr 
v H3A, 3 B©^^©JJStt5AP3 l©(SjtiJSS^ 

xmwi'CBfS.L* zcD-maQ^xng-mmmiA* 

4B©M6I±3AP4 1 . 4 1 £M"<£ ^-fe-^hM 
3 A. 3B©J»fflAP3 1. 3 1 «^Cim 
4. COCittlifthB:. »aSS2©«5tt. 
i4A-4CSy ; *t";hf3A, 3B©I5g©U-Y7 
'JKDlilg^^CfC*'), Hft^©JBjMM2© 
JSl , 3«:±ai©i'5fC*Sft!iiIM4 A~4CRi>*5!7-tr^ h 
I3A, 3B£i2g-f£C£K:ct9. ^^©[315* 

afe^-c^fctB^-icit^r. sia©ieax^-xj&s!*<r 
w*. a»©jts«ias*iii*^t>*wRa*i«iiift d» 
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[0 0 3 5] $ tcmm^m 5 <D%m%v> d^^-rm^- 

6 4, 5 2 b, 5 3b£}#MU Lfri>M&^&2<D±. 
^i5^^^ffi14^X^fft*&L-C^$ili^g|5 6 4 , 5 2 
b, 5 3 b (D?f ^6rt^if^MU^07 t' 'J >X 

S:WSI5:fr6^£ L/c^-ir ^ ^ ;b coffin 2 ft^OTRffc 
[0 03 6 ] *L/r*3r c »36S2rtK:^y7T^^-^ 

©■Jx^iA* ^ 7 ^f^2 2 ±CDtfx^ 

2 2 4R»4Ci*Jrt5. ttfcfflai^to1*«fll7*2 
Hffl^br C ft 6 £A ? y y 7s T -i> £ l/T SSffl $ ■£ £ 

[0037] MJc*fc*»?3r«. ±il5©*t6W©Ea 

Wfi&-&i&<DiKimm 2 <Dmm? seacc 2 i^-^s^ 

^•fe^M3A, 3 B^afti^U-fTf h£ 
[0 0 3 8 ] M±1Ctoi t >X±3&<Dmt&WW*#'te rhl 

3 a v 3 B*siit#gi 1 ©*w©^«*^Kffl^-r4 *> 



(cit^K tctett^Stt t b r « tcpfi L 

[003 9] 

iH> <IS3jtS3<3We?B> o 

[004 0] »*ffl4<0»IBCCj:n«. ffiit^l5<DfgK) 
* - * ft AftffiiJ i tt»ffiK: EEj 3 titt 4r - X SPft {c jRjft 

*i 5 <dwr<d j: 5 *c * - * a$i*3 * M^m at & t&tc 

6© A- ?w #)\s<DltZm3:&tqijL2>Ct&V 

u-csfm-rft« (»#3i7a>«w) , JM»at«rt 
[02] *mw<Dnmm<D±&ffi&i^¥-mmx& 

[El 3] **W(^J6«©^^JSR*^r»rBB-C* 

[05] *»w©ffi©nt6«*5K-r¥ffiiar*5. 

[06] «0X^Igt?:^T¥WC^^ e 
2 JR3I£ 

2 4 ;R§tt#*fti&a$ 

3 A, 3 B iJ^zv bm 
3 1,41 JfiffiAP 

3 5 

4A-4C X^IS 

5 ws&^et 

5 1-53 7-A 

52a, 53a, 63 0^14 
52b, 53b, 64 HfcSWSB 

6 fgftjgp 

6 5 ^r-XSP 
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